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(54) ICE COLD HEAT STORAGE APPARATUS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify a constitution by disposing a 
plurality of icemakers at a bottom of a reservoir in case of making ice by 
freezing water in the reservoir in the icemakers, freezing the water in the 
reservoir at their icemaking surfaces to make ice, thereby raising the made 
ices by buoyancy and depositing it at a upper part of the reservoir. 
SOLUTION: When a refrigerator 15 is operated by a command from a 
controller 19 and an icemaking timer 20 is started, an antifreeze solution 
lowered at its temperature by the refrigerator 15 is pumped to respective 
icemakers 13 via an antifreeze solution discharge tube 16 by an antifreeze 
solution circulation pump 18. Then, icemaking surfaces 13a of the icemakers 
13 become a low temperature at the solution to freeze up water 12 at a 
periphery of a recess. When the timer 20 is operated after a predetermined 
icemaking time is elapsed, electric heaters arranged on the respective 
surfaces 13a are energized. Thus, fixed surfaces of ice blocks 21 fixed to the 
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respective surfaces 13a are melted, the blocks 21 are released from the 
surfaces 13a and floated in water. Thus, the blocks 21 are gradually 
deposited in an upper part in a reservoir 11. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Ice thermal storage equipment characterized by manufacturing ice, 
installing each ice plant in the pars basilaris ossis occipitalis of said reservoir 
in the ice thermal storage equipment which secedes from ice plant according 
to that growth, and stores this ice in said reservoir, making that ice-making 
side to freeze the water held in the reservoir with two or more ice plant, and 
freeze the water in said reservoir, and manufacturing ice. 
[Claim 2] Ice-thermal-storage equipment characterized by forming an 
electric heating means in the ice-making side of each ice plant, carrying out 
fixed time amount actuation of said electric heating means on condition that 
the magnitude of said ice manufactured in respect of ice making detected 
having grown up to be predetermined magnitude or predetermined ice- 
making operation time passed, heating an ice-making side in ice thermal 
storage equipment according to claim 1, and making it secede from ice. 
[Claim 3] Two or more ice plant which has the ice-making side which can 
bulge in the method of outside when the pressure of the antifreezing solution 
which is installed in the pars basilaris ossis occipitalis of the reservoir in 
which water was held, and this reservoir, and flows into the interior turns 
into a predetermined pressure, The freezer with which the antifreezing- 
solution circulatory system which it is installed [ circulatory system ] in the 
exterior of said reservoir and circulates the antifreezing solution between 
said ice plant was formed, It has the valve prepared in said ice plant outlet 
side of said antifreezing-solution circulatory system, and the antifreezing- 
solution circulating pump formed in the antifreezing-solution inflow side of 
said freezer of said antifreezing-solution circulatory system. On condition 
that made the ice-making side of each ice plant freeze the water in said 
reservoir, ice was manufactured, and it detected that the magnitude of this 



2 



ice grew up to be predetermined magnitude or predetermined ice-making 
operation time passed, the close by-pass bulb completely of said valve is 
carried out. Ice thermal storage equipment characterized by bulging the ice- 
making side of said ice plant in the method of outside with the discharge 
pressure of said antifreezing-solution circulating pump, and making ice 
secede from an ice-making side. 

[Claim 4] Ice thermal storage equipment characterized by having faced 
installing two or more ice plant in the pars basilaris ossis occipitalis of a 
reservoir in ice thermal storage equipment given in the term of what gap of 
claim 1 thru/or claim 3, and installing each ice plant so that it may not 
overlap perpendicularly mutually. 

[Claim 5] Ice thermal storage equipment which faces installing two or more 
ice plant in the pars basilaris ossis occipitalis of a reservoir in ice thermal 
storage equipment given in the term of what gap of claim 1 thru/or claim 4, 
and makes only one side of each ice plant an ice-making side, and is 
characterized by installing by turning this ice-making side upward. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention manufactures iced water available as 
a low-temperature heat source using the relatively cheap power of Nighttime, 
and relates to the ice thermal storage equipment of the HARVEST method (it 
carries out by repeating icy manufacture and deice with ice plant) which 
performs economical air-conditioning and cold energy supply by storing this 
in a reservoir. 
[0002] 

[Description of the Prior Art] The ice thermal storage equipment of the 
conventional HARVEST method installs ice plant in the upper part of an 
ice-making tub. Pump up water from a reservoir continuously, sprinkle the 
low-temperature ice-making side installed perpendicularly, and ice is grown 
up. It uses the ice-making technique which reverses ice plant and carries out 
fall balking of the ice while after icy growth warms an ice-making side, and it 
warms this after it supplies water to the method which tabular ice is dropped 
and stores it, and a dished ice-making machine and uses it as ice. 
[0003] Drawing 7 shows the example of a configuration of the ice thermal 
storage equipment of this conventional HARVEST method, 1 is the reservoir 
in which ice is made to store, and ice plant 2 is installed in the upper part of 
this reservoir 1. The ice grinding equipment 7 which the ice which the 
sprinkler system 6 which supplies the water 4 pumped out with the water 
cycle pump 3 from the pars basilaris ossis occipitalis of a reservoir 1 through 
piping 5 to the upper part of this ice plant 2 has been arranged, and 
manufactured ice in the lower part is ground [ equipment ], and drops a 
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reservoir 1 is arranged. 

[0004] Moreover, this ice plant 2 is connected so that a circuit may be formed 
in a freezer 8, and the water around ice-making side 2a which sprinkled from 
the sprinkler system 6 with the low-temperature-ized antifreezing solution 
which is supplied from this freezer 8 is frozen. 

[0005] Therefore, if it is in the ice thermal storage equipment of such a 
configuration, the tabular ice which fell with gravity from ice-making side 2a 
is scattered [ having a clearance between mutual ice ] while it is subdivided 
by ice grinding equipment 7 and it carries out fall deposition in the upper 
part of a reservoir 1. Consequently, on the occasion of a thaw, the passage of 
countless water is formed between ice, and since very good heat exchange is 
attained, it has the advantage which is stabilized and can take out low- 
temperature cold water. 
[0006] 

[Problem(s) to be Solved by the Invention] However, with such ice thermal 
storage equipment of the conventional HARVEST method, since the ice 
manufactured by ice-making side 2a of ice plant 2 is dropped to the reservoir 
1 with gravity, it is necessary to install ice plant 2 in the upper part of a 
reservoir 1, and there are many problems, such as receiving a tooth-space- 
limit. 

[0007] That is, the installation tooth space of ice grinding equipment 7 is 
further needed for the lower part with the installation tooth space of the 
about [ 3m ] ice plant 2 in the upper part of the ice-making tub 1. Moreover, 
since the ice-making side turnover device for dropping ice etc. is needed in 
the ice grinding equipment 7 which subdivides ice is needed when the piping 
5 for supplying water to ice-making side 2a of ice plant 2, the water cycle 
pump 3, and the ice generated by ice-making side 2a are tabular, and 
generating the ice of the letter of a block, there is a problem in respect of 
tooth-space nature and energy-saving nature. 

[0008] Furthermore, it is in a situation next to impossible to convert the 
existing water accumulator into ice thermal storage equipment from the 
need of installing ice plant 2 and ice grinding equipment 7 in the upper part 
of a reservoir 1. the configuration which the manufactured ice can be raised 
by buoyancy and can be made to deposit on the upper part of a reservoir 
while this invention solves the above problems, the balking engine 
performance of positive ice is obtained and the supply of water to an ice- 
making side completely becomes unnecessary further - it aims at offering 
easy and reliable ice thermal storage equipment. 
[0009] 

[Means for Solving the Problem] This invention constitutes ice thermal 
storage equipment with the following means in order to attain the above- 
mentioned purpose. Invention corresponding to claim 1 manufactures ice, 
installs each ice plant in the pars basilaris ossis occipitalis of said reservoir, 
makes that ice-making side to freeze the water held in the reservoir with two 
or more ice plant, and freeze the water in said reservoir in the ice thermal 



4 



storage equipment which secedes from ice plant according to that growth, 
and stores this ice in said reservoir, and manufactures ice. 
[0010] Therefore, since water is automatically supplied after ice surfaces, 
while this ice will surface according to a consistency difference (buoyancy), if 
ice is manufactured with the ice plant installed in underwater [ of a reservoir 
pars basilaris ossis occipitalis ] if it was in the ice thermal storage equipment 
of invention corresponding to above-mentioned claim 1, the sprinkler nozzle 
for a thaw in the reservoir upper part is set aside, and all structures become 
unnecessary. This becomes convertible [ from the existing water 
accumulator ] to ice thermal storage equipment, and offer of space-efficient 
HARVEST method ice thermal storage equipment is possible for it with new 
ice thermal storage equipment. 

[0011] Invention corresponding to claim 2 heats an ice-making side with said 
electric heating means, on condition that the electric heating means was 
formed in the ice-making side of each ice plant, and the magnitude of said ice 
manufactured in respect of ice making detected having grown up to be 
predetermined magnitude or predetermined ice-making operation time 
passed, and it makes it secede from ice in invention corresponding to claim 1. 
[0012] Two or more ice plant which has the ice-making side which can bulge 
in the method of outside when the pressure of the antifreezing solution 
which invention corresponding to claim 3 is installed in the pars basilaris 
ossis occipitalis of the reservoir in which water was held, and this reservoir, 
and flows into the interior turns into a predetermined pressure, The freezer 
with which the antifreezing-solution circulatory system which it is installed 
[ circulatory system ] in the exterior of said reservoir and circulates the 
antifreezing solution between said ice plant was formed, It has the valve 
prepared in said ice plant outlet side of said antifreezing-solution circulatory 
system, and the antifreezing-solution circulating pump formed in the 
antifreezing-solution inflow side of said freezer of said antifreezing-solution 
circulatory system. On condition that made the ice-making side of each ice 
plant freeze the water in said reservoir, ice was manufactured, and it 
detected that the magnitude of this ice grew up to be predetermined 
magnitude or predetermined ice-making operation time passed, the close by- 
pass bulb completely of said valve is carried out. The ice-making side of said 
ice plant is bulged in the method of outside with the discharge pressure of 
said antifreezing-solution circulating pump, and ice is made to secede from 
an ice-making side. 

[0013] If it is in the ice thermal storage equipment of invention 
corresponding to above-mentioned claim 2 and claim 3 Since it has a means 
to make an ice-making side heat electrically, or the means made to transform 
an ice-making side mechanically (it swells) as a means to make the ice 
manufactured with ice plant secede from an ice-making side The problem of 
the balking nature of the ice generated by installing ice plant underwater 
can also be solved, and it becomes possible to make ice secede from an ice- 
making side certainly. 
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[0014] In invention given in the term of what gap of claim 1 thru/or claim 3, 
invention corresponding to claim 4 is faced installing two or more ice plant in 
the pars basilaris ossis occipitalis of a reservoir, and it installs each ice plant 
so that it may not overlap perpendicularly and mutually. 
[0015] In invention corresponding to the term of what gap of claim 1 thru/or 
claim 4, invention corresponding to claim 5 is faced installing two or more ice 
plant in the pars basilaris ossis occipitalis of a reservoir, and makes only one 
side of each ice plant an ice-making side, and turns this ice-making side 
upward, and installs. 

[0016] It can be made to rise to surface smoothly, without checking the ice 
which surfaces from each ice plant since it arranges so that ice plant may not 
be lapped perpendicularly mutually, also in case the ice which seceded from 
ice plant if it was in the ice thermal storage equipment of invention 
corresponding to above-mentioned claim 4 and claim 5 goes up by buoyancy 
underwater with ice plant. 
[0017] 

[Embodiment of the Invention] The gestalt of operation of this invention is 
explained with reference to a drawing below. Drawing 1 is the block diagram 
showing the gestalt of operation of the 1st of the ice thermal storage 
equipment of the HARVEST method by this invention. 

[0018] In drawing 1 , 11 is the reservoir in which water 12 was held, and two 
or more ice plant 13 is installed in the pars basilaris ossis occipitalis in this 
reservoir 11 side by side, respectively. As each [ these ] ice plant 13 is shown 
in drawing 2 R> 2, the whole is formed in a cube type, and ice-making side 
13a of the shape of two or more rectangle is formed in the length and the 
longitudinal direction of the order both sides, respectively. 
[0019] As for each [ these ] ice-making side 13a, the plate surface of the part 
is prepared in the electric heater 14 by concave, furthermore its inner skin to 
the method of inside, respectively. Moreover, the thin film which has **** 
cone water repellence like the film of polypropylene in the front face of ice- 
making side 13a is pasted up or coated, and icy balking nature is promoted. 
[0020] On the other hand, 16 is the antifreezing-solution supply and exhaust 
conductor which supplies and discharges the antifreezing solution inside [ ice 
plant 13 ] each, and while feeding-and-discarding opening of each ice plant 
13 is connected to this antifreezing-solution supply and exhaust conductor 16, 
the antifreezing-solution circulatory system 17 which it connects 
[ circulatory system ] with the freezer 15 installed outside, and circulates the 
antifreezing solution is formed. Moreover, the antifreezing-solution 
circulating pump 18 is formed in the antifreezing-solution circulatory system 
17 by the side of the antifreezing-solution inflow of a freezer 15. 
[0021] Moreover, the control unit with which 19 controls operation of a 
freezer 15 and the electric heater 14 of each ice plant 13, and 20 are ice- 
making timers which turn on the electric heater 14 of each ice plant 13 with 
a fixed time interval, and are turned off by the command from this control 
unit 19. 
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[0022] Next, an operation of the ice thermal storage equipment constituted 
as mentioned above is described. If the ice-making timer 20 is started while a 
freezer 15 is now operated by the control command from a control unit 19, 
the low-temperature-ized antifreezing solution will be fed by each ice plant 
13 via the antifreezing-solution supply and exhaust conductor 16 with the 
antifreezing-solution circulating pump 19 from a freezer 15. 
[0023] Then, ice-making side 13a of ice plant 13 becomes low temperature 
with the antifreezing solution which flows from the antifreezing-solution 
supply and exhaust conductor 16, and freezes the water 12 of a crevice inner 
circumference enclosure. Moreover, if the ice-making timer 20 operates after 
predetermined ice-making time amount progress, the electric heater 14 
arranged in each ice-making side 13a will energize. 

[0024] The root face of the ice block 21 which has fixed to each ice-making 
side 13a dissolves by this, and the ice block 21 secedes from ice-making side 
13a by buoyancy, and surfaces underwater. In this case, the energization to 
an electric heater 14 is controlled by the ice-making timer 20, it is broken 
after predetermined time progress, and ice-making operation is resumed. 
And ice making and deice operation are continued by such repetition. 
[0025] Thus, in a reservoir 11, the ice block 21 deposits on the upper part of 
water 12 gradually. In this case, it is desirable that it is 100 cc or less as 
volume of the ice simple substance which secedes from an ice-making side. 
[0026] Here, use of the Nighttime power is arranged at the main purpose, 
after predetermined ice concentration is formed, operation of a freezer 15 is 
suspended, and the antifreezing-solution circulating pump 18 also suspends 
a control unit 19 after that. It faces from the situation that ice exists 
especially in a reservoir 11 to ice-making operation, and an ice residue is 
detected or computed in advance, and it is controlled so that ice making more 
than the specified quantity is not performed. 

[0027] It sets in the gestalt of operation of the 1st of this invention as 
mentioned above. Since it heats by the electric heater 14 which installed ice 
plant 13 into the water 12 in a reservoir 11, and was prepared in ice-making 
side 13a at the time of ice balking and was made to make the ice of the letter 
of a block secede from ice-making side 13a While the balking engine 
performance of positive ice can be obtained and supply of the water to ice- 
making side 13a completely becomes unnecessary further, the manufactured 
ice can be raised by buoyancy and it can be made to deposit on the reservoir 
upper part. 

[0028] Therefore, since it is not necessary to install the ice plant which was 
the greatest fault of the ice thermal storage equipment of the conventional 
HARVEST method in the reservoir upper part, it can consider as a brief 
configuration highly [ a design degree of freedom ]. 

[0029] Drawing 3 is the block diagram showing the gestalt of operation of the 
2nd of the ice thermal storage equipment by this invention. In drawing 3 , 31 
is the reservoir in which water 32 was held, two or more ice plant 33 is 
arranged at the pars basilaris ossis occipitalis in this reservoir 31, and the 
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input of the antifreezing solution of each ice plant 33 and between tap holes 
are connected by the antifreezing-solution supply and exhaust conductor 34. 
[0030] The plate surface by which the whole was formed in the direction of a 
column at the cube type of a long form as each [ these ] ice plant 33 was 
shown in drawing 4 , and ice-making side 33a of the shape of two or more 
rectangle was formed in the top-face opening in length and a longitudinal 
direction, respectively is prepared. Each [ these ] ice-making side 33a is what 
dented the plate surface of the part to the method of inside, respectively, and 
if the internal pressure by the antifreezing solution exceeds a predetermined 
pressure, the whole plate surface bulges to the method of outside. 
[0031] On the other hand, 35 is the freezer installed in the exterior of a 
reservoir 31, and the antifreezing-solution circulatory system 36 which 
between this freezer 35 and ice plant 33 is connected [ circulatory system ] by 
the antifreezing-solution supply and exhaust conductor 34, and circulates 
the antifreezing solution is formed. 

[0032] Moreover, 37 is the motor-operated valve prepared in the 
antifreezing-solution circulatory system 36 of the downstream from the 
reservoir 31, and this motor-operated valve 37 is set by the command from a 
control unit 38, and is closed-controlled by the ice-making timer 39 which 
will operate if ice-making operation termination of predetermined time is 
detected. 

[0033] furthermore, 40 is the antifreezing-solution circulating pump formed 
in the antifreezing-solution circulatory system 36 of the antifreezing-solution 
entrance side of a freezer 35, the antifreezing-solution circulatory system 36 
of the upstream of this antifreezing-solution circulating pump 40 is 
resembled, and the antifreezing-solution reservoir 41 is formed. 
[0034] Next, an operation of the ice thermal storage equipment constituted 
as mentioned above is described. If the ice-making timer 39 is set while a 
freezer 35 is now operated by the command from a control unit 38, the low- 
temperature-ized antifreezing solution will be fed by each ice plant 33 via the 
antifreezing-solution circulatory system 36 with the antifreezing-solution 
circulating pump 40 from a freezer 35. 

[0035] Then, ice-making side 33a of ice plant 33 becomes low temperature 
with the antifreezing solution which flows from the antifreezing-solution 
supply and exhaust conductor 34, and freezes the water in a crevice. 
Moreover, if the ice-making timer 39 operates after predetermined ice- 
making time amount progress, a motor-operated valve 37 will be closed. 
[0036] Although supply of the antifreezing solution is continued by this from 
the antifreezing-solution reservoir 41 prepared in the antifreezing-solution 
circulatory system 36 of the antifreezing-solution circulating-pump 40 
upstream, since the motor-operated valve 37 has closed, it is continued by 
supplying the discharge pressure of the antifreezing-solution circulating 
pump 40 the antifreezing solution inside each ice plant 33. 
[0037] Therefore, the internal pressure of each ice plant 33 increases, the 
plate surface prepared in top-face opening of a cube type bulges in the 



8 



method of outside, the ice block 42 fixed to ice-making side 33a secedes from 
a root face, and the ice block 42 surfaces underwater by buoyancy. 
[0038] Drawing 4 is the mimetic diagram showing the situation of ice- 
making side 33a before and behind deformation, and when the weir stop **** 
antifreezing solution is full in ice plant 33 with a motor-operated valve 37 
and a top-face plate bulges up, it is in the situation from which the ice block 
42 formed in ice-making side 33a secedes. 

[0039] In this case, a motor-operated valve 37 is controlled by the ice-making 
timer 39, the open command to a solenoid valve 37 is issued after 
predetermined time progress, and ice-making operation is resumed. And ice 
making and deice operation are continued by such repetition. 
[0040] Thus, in a reservoir 31, the ice block 42 deposits on the upper part of 
water 32 gradually. Since install ice plant 33 into the water 32 in a reservoir 
31, and ice-making side 33a is made to transform with the pressure of the 
antifreezing solution at the time of ice balking and it was made to make the 
ice of the letter of a block secede from ice-making side 33a in the gestalt of 
operation of the 2nd of this invention as mentioned above, the same 
operation effectiveness as the gestalt of the 1st operation can be acquired. 
[0041] In addition, although a top-face plate is bulged up by ******** i n ice 
plant 33 above and it was made to make the ice block 42 secede from ice- 
making side 33a, in order to raise the balking nature of an ice block further, 
it is also possible to use together the electric heater shown with the gestalt of 
the 1st operation. 

[0042] In addition, an ice-making side is elevated-temperature-ized and you 
may make it make it secede from ice by changing from a freezer to the 
elevated-temperature refrigerant which carries out the regurgitation of the 
low-temperature refrigerant (for example, refrigerating cycle actuation 
media, such as chlorofluocarbon) supplied to ice plant from the compressor of 
a freezer by the selector valve, and supplying ice plant so that conventional 
HARVEST method ice thermal storage equipment may see as a means to 
make it secede from ice, from the ice-making side of ice plant. 
[0043] Moreover, when icy growth is actually detected with a certain 
detection means and it detects that the magnitude of this ice turned into 
predetermined magnitude, you may make it make ice secede from an ice- 
making side with the gestalt of the 1st and the 2nd operation, although the 
icy growth degree was set up by the ice-making timer. 
[0044] Furthermore, although the gestalt of the 1st and the 2nd operation 
explained the configuration whose ice-making side of ice plant turns a 
perpendicular or an ice-making side upward, and arranges it, two or more ice 
plant 53 is made to incline in the slanting upper part, respectively, as shown 
in drawing 5 , and it arranges so that it may not overlap mutually, and you 
may make it connect an inflow and tap hole of the antifreezing solution of 
each ice plant 53 to the antifreezing-solution supply and exhaust conductor 
54, respectively. 

[0045] Ice plant can be installed in such an arrangement configuration, then 
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a reservoir at high density. Moreover, although the gestalt of the 1st and the 
2nd operation explained the case where the ice of the letter of a block was 
generated as a configuration of the ice-making side of ice plant, you may 
make it the shape of tabular and a rod etc. change the configuration in the 
range which can improve balking nature, as shown in drawing 6 . 
Furthermore, while installing two or more sprinkler nozzles in the up space 
of a reservoir, you may make it establish an intake in the pars basilaris ossis 
occipitalis of a reservoir. 
[0046] 

[Effect of the Invention] Since it becomes possible to obtain the balking 
engine performance of positive ice according to this invention as stated above, 
while the supply of water to an ice-making side completely becomes 
unnecessary further, it is made the easy configuration which the 
manufactured ice can be raised by buoyancy and can be made to deposit on 
the upper part of a reservoir, and reliable ice thermal storage equipment can 
be offered. 



10 



